The newly synthesized compounds were tested for antibacterial and antifungal activity. Most of the tested compounds showed activity toward fungi while many of these did not have activity toward bacteria.
Introduction
Identification of novel compounds that effectively treat both infectious and inflammatory states, without adverse side effects remains a major challenge in biomedical research. The use of several drugs in combination is often problematic, in patients with impaired liver or kidney functions due to drug-drug interaction. In addition, from the pharmaco-economic costeffectiveness stand point, and seeking better patient compliance, a dual anti-inflammatory-antimicrobial agent with minimum adverse effects and high safety margin is highly desirable. Compounds containing imidazo [2,1-b] thiazole functionality have been reported to exhibit anti-inflammatory, antimicrobial and cardiotonic selective agonist properties for the human orphan nuclear receptor CAR(constitutive androstane receptor) and diuretic agents. [1] [2] [3] [4] This promted us to construct compounds containing both the imidazo [2,1-b] thiazoles and heterocyclic ring systems. We also prepared hybrid compounds bet ween the pyrazollin or pyrimidine and the imidazo [2,1-b] thiazole nucleus in order to investigate the effect of such molecular variation on the antibacterial and antifungal activities.
Results and Discussion
4,5-Diphenylimidazol-2-thione 1 reacted with chloroacetic acid in ethanolic KOH 5 formed 2-s-methylcarboxylic acid 2. Cyclization of 2 in ethanol in presence of sodium ethoxide gave 5,6-diphenylimidazo [2,1-b] thiazol-3-one 3 (Scheme 1). Compound 3 was also synthesized by cyclocondensation of 1 with chloroacetic acid in the presence of acetic acid and sodium acetate 6 via an initial dehydrochlorination followed by loss of water. The proposed structure of 3 was proved both by elemental analysis and spectral data. Its IR and 1 H-NMR spectra showed the absorptions corresponding to carbonyl group, methylene and aromatic protons. When heated 3 with acetic anhydride and sodium acetate 7 furnished the respective 2-acetyl-3-hydroxy-5,6-diphenylimidazo[2,1-b] thiazole 4. Its IR spectrum displayed a strong hydrogen-bonded carbonyl absorption in the region 1630 cm −1 and a weak and broad hydroxyl absorption at 3200 cm −1 . In the 1 H-NMR spectrum one proton singlet in a low magnetic field δ 13.20 was observed for 4 which could be ascribed to the hydroxyl proton.
Claisen condensation of 4 with diethyl oxalate in the presence of sodium ethoxide 8 [2,3-b] pyran derivatives 9 e,f . This result is in agreement with the behavior of similarly substituted δ-oxonitrile, which spontaneously cyclized to 2-amino-4H-pyran ring. 13 Compound 9 e,f was obtained by another route by treating 8 with malononitrile or benzoylacetonitrile in ethanol and piperidine. 14 Subsequent refluxing of 12 h with hydroxylamine or hydrazine hydrate in methanol 16 gave 3a(1H)-3,9-dimethyl-6,7-diphenylimidazo [2,1-b] thiazolo [4,5- 
experimental
All melting points were recorded on Gallenkamp melting apparatus and uncorrected. The IR spectra were recorded on a pye-unicam SP-3-100 spectrophotometer. 1 H and 13 C-NMR spectra were recorded on a Bruker 400 MHz with DMSO-d 6 as solvent and tetramethyl silane as an internal standard, chemical shifts are expressed as δ unit (ppm). The mass spectra were recorded on Ms S 988 operating to 70 eV. Elemental analysis was determined using a Perkin-Elmer 240C microanalyses.
2-s-methyl carboxylic acid-4, 5-diphenyl imidazole 2
A solution of 1 (0.01 mol) and (chloroacetic) acid (0.01 mol) in a mixture of 20% ethanolic KOH solution (20 mL) was heated under reflux 5 hours. The reaction mixture was cooled and poured onto ice-cold water. The solid product obtained after acidification with concentrated HCl, washed with water and recrystallized from ethanol, (110-112) °C; 70%. yield; υ max /cm −1 (KBr); 3400 (NH), 3200-3000 ( 
Method B
A mixture of 1 (0.01 mol) and chloroacetic acid (0.01 mol) in acetic acid (15 ml) was reflexed for 3 hours in the presence of anhydrous sodium acetate (5 g). The solid product obtained were filtered off washed with water and recrystallized from ethanol.
2-Acetyl-3-hydroxy-5,6-diphenylimidazo[2,1-b]thiazole 4
A mixture of 3 (0.4 moles), anhydrous sodium acetate (100 g) and acetic anhydride (120 mL) was stirred and heated under reflux for an one hour. The cooled reaction mixture was poured onto 700 g of crushed ice and extracted with chloroform (3 × 200 mL). The chloroform extract was washed with cold 5% sodium hydroxide (3 × 500 mL). The aqueous extracts were combined and acidified with 5% hydrochloric acid. The solid product was collected by filtration and recrystallized from ethanol, m.p. (300-303) °C; 80%. yield; υ max /cm 
Method B: for preparation 5b
A mixture of ester 5a (1 g) and a mixture of concentrated hydrochloric acid (20 mL) and glacial acetic acid (1:1) was heated on a water bath for one hour. The resulting mixture was poured onto 100 g of crushed ice and the precipitate was collected, dried and recrystallizd from acetic acid, m.p. (180-182) Method B for preparation 9 e,f and 10 A solution of compound 8 (5 mmol) in ethanol (30 ml), activated nitrile (5 mml) and piperidine (0.5 ml) was refluxed for 3 hours. The reaction mixture was poured into ice-H 2 O and acidified with dilute HCl. The resulting solid was filtered and recrystallized from dioxin and ethanol. A mixture of 13 h (0.005 mol) and 2-chlorophenyl hydrazine (0.5 ml) in dioxan (20 ml) was heated under reflux 6 hours and left overnight. The precipitate formed was collected and recrystallized from ethanol, m.p. (300-302) °C; 70% yield υ max / cm −1 (KBr); 3060 (CH-arom.), 2900 (CH-aliph.); δ H (DMSO-d 6 
